Activation of expression of a cloned archaebacterial gene in Escherichia coli by IS2, IS5, or deletions.
A DNA fragment from the methanogenic archaebacterium Methanococcus voltae, when cloned into the PstI site of the plasmid vector pBR322, complements the Escherichia coli argG mutation strongly or weakly depending on its orientation. Faster-growing variants derived from a strain containing the poorly expressed fragment were found to harbor plasmids which had undergone genetic rearrangements. Some of the plasmids were shown to have acquired an insertion element (IS2 or IS5), derived from the E. coli chromosome, close to the region essential for complementing activity. Other plasmids exhibited no homology with E. coli chromosomal DNA. These were found to represent multimeric forms of the parental plasmid in which 2-3 kb of DNA between the tet promoter and the argG-complementing region had been deleted. Growth rates of the variant strains in the absence of arginine varied significantly, suggesting differences in efficiency of activation of the cloned DNA.